¥ : 9. Daf 


> 
is anf “ey 
. : ‘ : Sea etebetnte 
elim ceaiotains & 
eet 
“ 


: a0 hee 
amt EI Att Se toe, ae 
en NB 


Historic, archived document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


Ve" 


UNITED STATES DEPARTMENT OF AGRICULTURE 


Contribution from the Stes Relations Service 
A. C. TRUE, Director 


Washington, D. C. PROFESSIONAL PAPER November 9, 1915 


DIGESTIBILITY OF SOME ANIMAL FATS. 


; By C. F. Lancwortuy, Chief, and A. D. Hotmss, Scientific Assistant, Office of Home 


Economics. 
CONTENTS. 
Page. Page. 
MEH OGUCLIONS ciejccemin cm sicinic- aie Sone oc sees 1 | Digestion experiments—Lard, beef fat, mut- 
Np MLeKOIbNe Get ce sees sesso ee eee 2 Con tat sOUbters ss ccc ste ee ae eee 5 
Experimental methods..............---...-- Au Generale disCUSSIONs.-.5 562 fase enemas 20 
INTRODUCTION. 


Notwithstanding the fact that fats are ordinarily one of the prin- 
cipal sources of energy in the diet and are two and one-fourth times 
as effective for this purpose as either protein or carbohydrates, their 
use in the diet has received less attention by investigators, and is 
consequently less perfectly understood than that of other nutrients. 

It has generally been taken for granted that when eaten in favorable 
combinations fats are thoroughly assimilated and that the different 
kinds do not vary enough in this respect to. affect materially the 
amount of energy which the body derives from them. The recorded 
experimental data, however, are not conclusive on this point. Ex- 


| perimental data are also very limited on another poimt which is a 


matter of particular interest at the present time, when the increased 
demand for culinary and table fats tends to bring into the market 
kinds which have hitherto been used little if at all, namely, the rela- 
tion of melting point to thoroughness of digestion, particularly with 
respect to fats of high melting point. 

It is true that many digestion experiments have been carried on 


| with food materials such as milk, cheese, meat, etc., which contain 


much fat, but relatively few dealing directly with culinary and table 
fats have been reported and only asmall proportion of these have been 
made under comparable conditions, and while it is also true that the 
melting point of fats has been very generally and accurately deter- 


NotE.—This bulletin records studies of the digestibility and melting point of lard, beeffat, mutton fat, 
and butter, and is primarily of interest to students and investigators of food problems, 
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mined it has not been possible to correlate melting point with digesti-— 
bility in an exact way on the basis of experiments hitherto made. 

The practical importance of further investigations on the subject is 
indicated by the fact that the common domestic practices in the use 
of fats, as of other food materials, is at present based very largely on 
empirical knowledge, and quality in the resultant product depends 
more upon experience and acquired skill than it does upon knowledge 
of the physical and chemical properties of the ingredients used and 
of their relation to the desired object. Yet it is obvious that the 
whole matter is one which can not be definitely understood, stand- 
ardized, and controlled unless such knowledge is available. A full 
understanding of the materials, of the nature of household methods 
of handling them, and of the resulting effects is necessary as a basis 
for real economy as well as for more rational and satisfactory use of 
foodstuffs. The right use of food materials must be governed also 
by a knowledge of their digestibility and their value as sources of 
energy available to the body. Neither can one overlook the modi- 
fications which are due to the combination of ingredients into foods 
and to the combination of foods to form meals. 

It seemed desirable, therefore, from both the scientific and the 
practical standpoimt to study the digestibility of the more common 
culinary and table fats prepared in a comparable manner and incor- 
porated in a uniform basal ration. It was with this idea in mind 
that the digestion experiments with four of the more common animal 
fats reported in this bulletin were undertaken. These experiments 
form part of an extended study of the food value and household 
uses of animal and vegetable fats of different sorts, having to do with 
(1) the thoroughness of digestion of the fats, (2) the specific dynamic 
effect of a diet rich in fats of different kinds, (8) the relation of 
the available (net) to the total (gross) energy values of fats, and (4) 
the relation of domestic ways of using fat to the quality of foods. 


NATURE OF THE DIET. 


The experiments here reported were made with beef tallow, mutton — 
tallow, lard, and butter, which were purchased in the open market. 
The butter was a good commercial grade and was used as purchased. 

The beef, mutton, and pork fats were kidney fats. A fairly large — 
quantity of each was rendered in the laboratory in order to provide | 
uniform material for use in each series of experiments. The fat was - 
cut into small pieces, freed from any noticeable muscular tissue, and ~ 
finely ground in a meat cutter such as is used in the home. It was 
then rendered in a double boiler, when it was found that the fat sep- 
arated readily from the inclosing tissues (the temperature during 
rendering did not quite reach 100° C.). The fat was finally strained 
through medium fine huckaback and heated, but not much above 
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the temperature of boiling water, to drive off surplus water and thus 


_- improve its keeping qualities. Care was exercised not to heat the fat 
 toohigh.t Judged by the usual household tests, the resulting product 


in all cases was most satisfactory, being of good color and flavor and 
free from sediment. 

As sufficiently large quantities of the fats to be studied could not 
be consumed in the natural state, a method of preparing them for 
eating was sought. The most satisfactory one found was to incor- 
porate the fat in a blanc mange or cornstarch pudding. This was 
best prepared by cooking skim milk, to which sugar and a consider- 
able quantity of a caramel solution had been added, in an ordinary 
double boiler, at as high a temperature as could be reached (nearly 
100° C.). A mixture of commercial cornstarch and the fat under 
consideration was then slowly added with continuous stirring, and 
the heating continued until the starch was well cooked. Skim milk 
was used to avoid the presence of any considerable amount of butter 
fat, which would interfere with the study of the particular fat under 
consideration. ‘The caramel solution was designed to mask the pres- 
ence of the large quantity of fat by supplying a characteristic and uni- 
form color and flavor to the blanc mange, for a distinctly fatty flavor is 
disagreeable to many persons and, furthermore, experience has shown 
that it is highly desirable in making experiments of this character to 
avoid as far as possible any psychic effects, which in some instances 
may play an important réle in the digestion of food. It was usually 
necessary to add such a large quantity of the caramel solution that 
the blanc mange had a slightly bitter taste, but this feature was 
readily overcome by the addition after cooling of a little vanilla extract. 
The blane mange prepared in this way resembled a common household 
dessert, except that it was not noticeably sweet. It has been used 
to a considerable extent and with good results in this laboratory as a 
medium for supplying special foodstuffs in experimental diets. The 
question of the nature of the food was not discussed with the subjects 
and the masking of the fat was so complete that none of them appeared 
at any time to notice differences in the flavor of the blanc mange; at 
least no comments on the matter were made. 

In studying the digestibility of a single food, experience has shown 
that it is desirable to incorporate it in a very simple mixed diet, since 
the ordinary individual is so accustomed to a mixed diet,that, no 
matter how palatable a single food may be at first, it eventually 
becomes distasteful. Consequently, in these experiments it was 
decided to use, in addition to the blanc mange containing the fat under 
consideration, a very simple mixed basal diet composed of a commer- 
cial wheat biscuit, fruit, and tea or coffee, with a little sugar if the 
| subject desired. 


_ tit has been noted in the Biochemic Laboratory of-the Bureau of Animal Industry that the keeping 
qualities of fats which have been subjected to elevated temperatures have apparently been lessened. 
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EXPERIMENTAL METHODS. 


Each test period included three. days, or nine meals, a period long 
enough for the purpose, but, as shown by experience, not of sufficient 
duration to make the diet distasteful. In order that the subject 
should experience no sense of monotony, the ration in question was 
served for only one test period per week, followed by a rest period of 
four days, in which the subject lived as usual on a mixed diet. Fur- 
thermore, the tests with fat were alternated with tests of an entirely 
different sort of diet, so that the same sort of food was not eaten 
oftener than on alternate weeks. 

The subjects changed from time to time according to circumstances, 
but, since their ages, occupations, and modes of living did not vary 
materially, the results obtained for the different fats are believed to 
be directly comparable. The men were between 20 and 30 years of 
age, students in medical and dental schools, and sufficiently informed 


in physiological questions to appreciate the importance of accuracy 


in carrying out such directions as were given them. They were urged 
to observe special care in the collection of feces, for accuracy in this 
particular is essential in determining the amount of food retained and 
assimilated by the body. They were asked to supply data as to their 
physical condition, both before and after, as well as during the time 
occupied by the experimental periods, but since all remained in 
normal physical condition none of the individual reports are incor- 
porated in this paper. 

The amounts and kinds of food eaten during each three-day exper- 


imental period were recorded as well as the total quantity of feces, — 
and samples of both food and feces were analyzed to determine the | 
quantities of protein, fat, carbohydrate, and mineral matter retained ~ 


and assimilated by the body. Since sufficient quantities of blanc 
mange were prepared to serve for an entire test period, only one 
analysis of the blanc mange was necessary. Only occasional analyses 
of the wheat biscuit were made, as it was found to be of very uniform 
composition. 

In order to facilitate the identification of the feces of a test period, 
charcoal,! which imparts a dark color to the feces, was taken with 
the first meal of the test period and with the first meal following the 
test period. The feces first showing a dark color and all excreted 
until the color imparted by the charcoal was again noticed were re- 
tained for analytical purposes. The feces were freed from water by 
drying at 95° C., and analysis was made on the dry basis. The urine 
was not collected and no determinations of the heats of combustion 
of food or feces were made, since factors have been reported by 
means of which the available energy value can be computed with 


1U.S. Dept. Agr., Office Expt. Stas. Bul. 143 (1904), pp. 66-77. 
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reasonable accuracy. It was not considered necessary to determine 
variations in the body weight of the subjects, as the purpose of the 
investigations was to ascertain the availability to the body of the 
particular fats in question rather than to supply a diet of sufficient 
nutritive and energy value to meet the body needs. All analytical 
determinations were made according to the methods outlined by the 
Association of Official Agricultural Chemists.t. The resultant data 
only are included in the report of the experiments which follow. The 
dates of the individual tests and all the detailed data not essential 
in interpreting the results are on file at the Department of Agricul- 
ture, where they may be consulted. 


DIGESTION EXPERIMENTS. 


LARD. 


Pork fat is utilized for food in a variety of forms, the most common 
of which are bacon, salt and fresh fat pork, and lard. Lard is used 
principally for frying and for shortening foods, though sometimes 
flavored with sweet herbs and spread on bread, like ‘‘drippings.”’ 

In view of the wide use of lard as a food material, it is noteworthy 
that no very extensive study of its digestibility has been found on 
record. 

Rubner ? determined the digestibility of bacon, making two exper- 
iments in which 100 and 200 grams were eaten daily, and found an 
average digestibility of 87 per cent. This obviously is not a true 
value, since he reports that the feces contained small pieces of bacon 
which had not been disintegrated. 

Work concerning fat resorption by man and animals in patholog- 
ical conditions was carried out by Adler.2 His study of pork fat 
seemed to warrant the conclusion that in pathological conditions 
cooked bacon was more readily absorbed than raw bacon. 

Grindley et al.,‘ in a study of the influence of different methods of 
cooking upon the thoroughness and ease of digestion of meat, have 
reported four experiments with fat fresh pork, the fat of which was 
99.4 per cent digested. 

In a number of tests comparing the digestibility of lard with that 
of some other animal fats, Levites® found that lard was somewhat 
less thoroughly assimilated than butter and beef fat, from which he 
concluded that lard possesses a laxative property. 

Moore,® in conducting experiments to determine the digestibility 
of some of the more common fats, found that about 97 per cent of 

‘1U.S. Dept. Agr., Bur. Chem. Bul. 107 (1912). 

2 Ztschr. Biol., 15 (1879), No. 1, pp. 170-174. 

8 Ztschr. Klin. Med., 66 (1908), No. 3-4, pp. 302-316. 

4U.S. Dept. Agr., Office Expt. Stas. Bul. 193 (1907), p. 41. 


5 Ztschr. Physiol. Chem., 49 (1906), No. 2-3, pp. 273-285. 
6 Arkansas Sta. Bul. 78 (1903), pp. 33-41. 
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cooked lard was digested by mice and that raw lard was from 74 to 
89 per cent digested by guinea pigs. 

To secure data regarding the thoroughness of digestion of lard by 
normal individuals living under uniform conditions, nine tests were - 
made in this laboratory and six different subjects were used. The 
experiments were performed in different seasons of the year, because 
of the belief sometimes expressed that fats are better utilized in 
colder than in warmer weather. The results are recorded in the 
following tables: 


Data of digestion experiments with lard in a simple mixed diet. 


Weight. | Water. | Protein. Fat. Carbo- Ash. 


hydrates 
Experiment No. 38, subject J. C.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blane mange containing iirc keene oe 1,765.0 | 1,086.6 39. 9- 254 375.9 - 8.5 
Wheat biscuit Bo ee i, Sea ae ee eee 186.5 15.9 25.0 2 140.5 3.0 
1 Drab | Baltes 8 BR ek ip Nn Ge we pte re DAA | AS21820 11.8 2.9 170. 7 7.4 
SS PAR ee oeye ae as Pea cere ae 168.10") 2esee:= SA ss oe ee = | ee ee 16830; | s2==2-S25 
Total food consumed..........-.- 3,591.0 | 2,381.2 76.7 259.1 855.1 18.9 
LINCS Same PO Sk sh wt SN es 2 Da Eseee cee 17.6 il 2 26.3 8.4 
FAMOUDN PA bIZEGs. 24. sabes Dees et Re ee oe see ee 59.1 247.9 828.8 10.5 
Per centwiuhized: 3-2. 25s ee ee PA See eee Soe Soe nied 95. 7 96.9 55.6 
Experiment No. 39, subject J. F.: 
Blane mange containing land ee = 1,740.5 | 1,070.3 39.5 250. 7 371.4 8.6 
Wheat biscuit Sa ned Ponce Se Soecpe nt are Sika tes 194.0 16.5 26.0 222, 146.2 3.1 
TD OB RR Soe OS Se ieee oe my SEO Be oe 1,698.7 | 1,476.2 13.6 3.4 197.0 8.5 
SUCATS pees ee ee Sata oe A OLS | steko. |S eS eee es 51; |f322. ee 
Total food consumed........-.-- 3,684.9 | 2,563.0 79.1 256.3 766.3 20.2 
IHC CRG re ee ea ee aa eS Sb Ouse se 21.1 Tiel 41.5 10.3 
Amioumbitilizeds+ fae) ines ae aS. = ean nee: 58.0] — 243.2 724.9 9.8 
Parent atilized.«. (seen. fect tien oe 73.3 | p06 1f quate) 48.5 
Experiment No. 44, subject J. C.: 
Blane mange containing lard. ses: ia2e0 947.6 40.1 218.9 532.9 13.0 
Wheat Disciil ets ans Ok Waes ed 261.0 22.2 35.0 3.0 196.6 4.2 
LOH ab Uh ety eR es alg SNe T eae dee Ts ts Tie 1,029.5 894.6 8.2 pei) 119.4 5 
SUP APY se obo saree oe sees eee ae ee BY BG cre ses aise arts FSS aei ee = 59.5.|.3 >. . 2 
Total food consumed...........- 3,102.5 | 1,864.4 83.3 224.0 908. 4 22.4 
FRC CEG ete tN ae Se ce te ae 6450) | Sacco 20.0 10.9 25.9 Ton 
Amountaitilizede 5:6) ee aw ee ee BIS ae Ae ee 63.3 213.1 882.5 15.2 
Percent utilized a: =-52) 55. 4=2 eo sceces pebacdssss: |-ddesysso- 76.0 95.1 97.1 67.9 
Experiment No. 47, subject R. L. S.: 
Blanc mange containing lardreey eae: 1,715.6 714.7 40.8 288. 4 597.1 14.6 
Wiheat: biscuit 222-5 xc ob PS eee ee 493.3 41.9 66.2 5.6 ay Aley/ 7.9 
1 Cae eels, a i ae pe eet e ACae, 734.7 638. 4 5.9 eS ey 3.7 
SUD YLT ORES ES apres ear es See De mae, ere ssf Ao eee ee oe ke a ee ed 07 i222 
Total food consumed..........-- 3,014.3 | 1,455.0 112.9 295.5 | 1,124.7 26.2 
ECOG ree: apt eee cee ey eee S108 ee sees 25.0 13.8 33.3 8.9 
ATNOUNTHPLIZEGEe Leech! be ee _ Parsee eee eee 87.9 281.7} 1,091.4 tikes 
Perneentatilized # sake. bs Sate. 26 es Se ee 77.8 95.3 97.0 66.0 
Experiment No. 48, subject I. D. B.: 
Blane mange containing 1 F310 Lee ee 
Wheat, biseuit..2.2..---k-ceetc toe, 
dT a it ry A elle, ee BPR ee ees 6nd Ba 
Sugar. 2254. Re ee Eee ae 
Total food consumed........-.-..- 
Weces: i's Jn a eee 
FATHOUTE UELIZede eee ee 
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Data of digestion experiments with lard in a simple mixed diet—Continued. 


: ci Carbo- 
Weight. | Water. | Protein. Fat. hydrates. Ash. 
Experiment No. 53, subject W. D.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blane mange containing lard.......... 1,909.1 | 1,176.0 56. 1 263.6 399.8 13.5 
WANES tDISCUIGS ies ae tee Sea ce is 418.3 35.6 56.1 4.8 315.2 6.7 
TESTU pent ne ern ne INE DIME | SEE 1,362.2 | 1,183.8 10.9 27. 158.0 6.8 
SLES a aes SOR SA ES Re HSE le ge Sm | ter eases cies SE yon G Boece S Obs 65 Jaen pOOr URSE aoscun lsdosneosee 
Total food consumed..........-- 3,689.6 | 2,395.4 123.1 271.1 873.0 27.0 
RC COSe eee napre ee een ee ROE ee eee Qa RAN areas coe 19.9 15.8 44.9 11.8 
PAMINOMINGtIZe Cae Aarne ees re eto 8s e cael n ake eee are e 103. 2 255.3 828.1 151 
IRC TCO MEI ZC Urs nes Pi ees eee ea 83. 8 94.2 94.9 55.9 
Experiment No. 54, subject I. D. B.: 
Blane mange containing lard......-..-- 1,924.1 | 1,185.2 56. 6 265. 7 402.9 13.7 
Wheat biscuit... .-- SRS oe Bes eee 578. 1 49.1 77.5 6.6 435. 6 9.3 
NOUN is Seas ais 0 ie ee iin aie ie 1,245.2 | 1,082.1 10.0 2.5 144.4 6.2 
SUCa eee ree eee en oe hee so Qe ale gate wpe vee [2 he Reteterars | aryaysm mn ecvos CAC Seashore Gee 
Total food consumed..-.-.-...--.-- 3, 844. 2,316. 4 144.1 274.8 | 1,080.2 29. 2 
TNS OCS ised veo Ge aee oe eee meee eget P5OPD Hee w soos 48.1 32.3 63.9 14.9 
PACIOMMUL AE UTIZ OU ete, Stat hat = Pals winans Al cise sipieie cee] =e oce<s = 96. 0 242.5 | 1,016.3 14.3 
I CIICONILAGIIZOG sper sees et ele ee ue Vee os Soe 66. 6 88. 2 94.0 49.0 
Experiment No. 55, subject R. L. S.: 
Blane mange containing lard........-.- 2,118.8 | 1,305.2 62.3 292. 6 443.7 15.0 
Wihies ti iscul teers teas Se Bee 637.1 54. 2 85. 4 7.3 480. 0 10.2 
DTU Ss 5S Ses eS eal A meet ae es 742. 3 645. 0 6.0 1.5 86.1 3nd 
SWE sa aac AS Spe aL CoO e ae ae eee DEN OB ise eS ellere eo | meee ee 54: Ou aia cioc ors 
Total food consumed.....----.-- 3,552.2 | 2,004.4 153.7 301.4 | 1,063.8 28.9 
IR OCOS Eee ca ern Sean os cere ens Soe Sahin | eine enero 24.3 18.0 36.1 9.3 
JRSTOVOTTUONG WHE RVA SOLS 5 pa cea es oe fora i eye 129. 4 283.4 | 1,027.7 19.6 
RETR COM CGI Zee heme sae tac oe sayy kas on shoe S|s/ ness otis 84. 2 94.0 96.6 67.8 
Experiment No. 56, subject E. M.: 
Blane mange containing lard.......-... 1,808.1} 1,113.8 53. 2 249. 7 378. 6 12.8 
Wiheatybisciit air. sec nsec tee ee 465. 0 39.5 62. 4 5.3 350. 4 7.4 
JOMBIROSS Gua Sees pope ys aces eats 1,496.6 | 1,360.5 12.0 3.0 173.6 7.5 
SS UL Sete re ey Sore ye rah eee Nas Sch MHL RS 36} SAR) evar |e pats are cne ll ere rete emrete IBIS iSSadsocsce 
Total food consumed......------ 3,880.0 | 2,453.8 127.6 258.0 | 1,012.9 27-7 
DRI OCOSH Ss rye ee oe Mao es TOO el eases cee 30. 7 13.9 46.7 13.8 
PACT OUT ELIZ OC mai see ek ec ec well! elie es Sree 91.7 244.1 966. 2 13.9 
Percentabilizeds 0s ee Reena pane 72.0 04. 6 95.4 50.2 
Average food consumed per subject per day | 1,172.8 713.0 | Oiere 90. 2 324.1 8.4 
Summary of digestion experiments with lard in a simple mixed diet. 
Exper- & 
ameut Subject. Protein Fat. Cer bony, Ash. 
0. 
Per cent. | Per cent. | Per cent. | Per cent. 
Be) ds O56 c0gs5 0665 SOU SRee eNO OSE AOR esa areata iene 95. 96. 9 55. 6 
BO. dg I Le Rese sae he gc b ke dee OMe Aen ee ene Sega nee eed 73.3 94.9 94. 6 48.5 
AUR TG oo ack Sob csus SOE ees te tee ei ea ee 76. 0 95. 1 97.1 67.9 
Arma a WUE ae mcd. ieee gs ok AEN, Fel hw ote Ps: 77.8 95. 3 97.0 66. 0 
AN || TS IDs TR ois GSS SE nel sels get ee Og 64. 0 91.7 96. 0 ol. 1 
BBS [hh NII D Soe CHS SUS bo ae eae aa a es gp dee nS 83. 8 94. 2 94.9 55.9 
BML) TE IDG 1B hse o's es a eas Are a eg ee eee 66. 6 88. 2 94.0 49.0 
ERGY | DR Was Shin G5 he et a en UA ee eee een eg 84. 2 94.0 96. 6 67.8 
5A) |b Ud es ooo sdb Se SSR Eb SOONERS te ue aan e nese ger 72.0 94. 6 95. 4 50. 2 
TAS CLAS 0 eee eet a eet Sees ss ion Na ieee eee aoe oe 75.0 93.7 95.8 56.9 


It will be noted on reference to the table that in experiments Nos. 
48 and 54, both with the same subject (I. D. B.), the percentage 


_ digestibility of fat is materially lower than the others and that this 
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tends to lower the average. However, since there were apparently 
no abnormal conditions, these results have been included in obtaining 
the average. The digestibility of the fat content of the total diet, 
93.7 per cent, should closely approximate the digestibility of lard, 
since over 97 per cent of the total fat consumed was lard. 

The ‘‘digestibility” of fat is often a matter of popular discussion, 
and not infrequently the statement is made that ‘‘lard is indigestible.” 
The term ‘‘indigestible”’ in the accurate sense implies that a large 
part of the food in question leaves the body unassimilated, though 
sometimes the expression is loosely used to explain a digestive dis- 
turbance resulting from eating the food. In these tests the fat was 
very thoroughly assimilated as compared with the other fats included 
in the investigation, so it was not indigestible in the sense that it 
failed to digest. No distress was experienced by the subjects, nor 
were any unusual circumstances observed, so in these experiments at 
least, the lard was not ‘‘indigestible” in the popular sense. , 

It is frequently noted that those who think they can not eat lard 
have no such feeling in regard to bacon, which is one of the very 
popular fat foods. Before the whole question can be settled, it is 
desirable to make tests with lard, bacon, and other fats, in which 
the fat is incorporated with the other ingredients of the diet of which 
it forms a part and subjected to a higher temperature (as in frying 
and baking) than was used to make the blanc euge in these 


experiments. 
BEEF FAT. 


Beef suet is used as a fat for sautéing and deep frying and in 
making suet puddings and dumplings, which are fairly common in 
the United States, though less so than in Great Britain, and for 
other culinary purposes. Rendered beef fat is not used as a table 
fat in this country to any great extent, though in Europe families 
of small means often eat so-called ‘‘drippings” on their bread in 
the place of butter. 

Beef suet has a rather pronounced and characteristic flavor as 
well as a comparatively high melting point; to these properties may 
be attributed the fact that it is not a common table fat in the United 
States. Experience and experiments show that it is possible to 
remove much of the characteristic taste. One household method 
which is fairly successful is to mix milk with the suet when it is 
rendered, using half a cup of milk to a pound of suet. On straining 
and cooling practically all the milk solids are occluded and serve to 
change or mask the characteristic beef-fat flavor. 

As was the case with lard, few reports of experiments on the diges- 
tibility of beef fat have been found. 


x 
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Flurin ! was interested in determining the relative digestibility of 
butter and beef tallow, which he regarded as typical animal fats. 
The average coefficients of digestibility were found to be 95.9 per 
cent and 92.8 per cent, respectively. 

Levites 2 studied the relative digestibility of beef fat, lard, and but- 
ter, and found that butter and beef fat were both 96 per cent digested. 

Grindley et al.,? in experiments to determine the thoroughness of 
digestion of various meats, found that the average digestibility of 
fat present in a shoulder of beef rich in fat was 97.3 per cent, but 
this coefficient may not be applicable to kidney fat. In an attempt 
to compare the digestibility of edible fats, using guinea pigs as sub- 
jects, Moore? found that the fat of raw beef suet was 73.7 per cent 
utilized. 

In the work here reported the fat was incorporated in a blanc 
mange in the manner previously described. During the first three 
experiments the subjects ate large amounts, approximately 140 
grams per day, but they reported a laxative effect from eating this 
quantity of fat. As this seemed to indicate that the limit of toler- 
ance was being approached, smaller quantities of fat were eaten in 
the succeeding periods. 

The results of the digestion experiments with beef fat contained in 
a simple mixed diet follow: 


Data of digestion experiments with beef fat in a simple mixed diet. 


: : Carbo- 
Weight. | Water. | Protein. Fat. hydrates. Ash, 
Experiment No. 61, subject W. D.: Grams. | Grams. | Grams. | Grams. | Grams Grams. 
Blane mange containing beef fat.. =|..2,255.5 | 1,134.5 45.1 412.8 649.6 13.5 
Wihea tibISCUit sae eee 544.9 46.3 73.0 6.0 410.9 8.7 
TOV RBU Ey oh ol She ee eS ee a ee 1,354.0 | 1,176.6 10.8 PU Gif 6.8 
ld eee ee een eer ie ee tc |een te an cin a [abcd swieldge| scree sctes[scetounoce|scaes so teel mene ensetle 
Total food consumed...........- 4,154.4 | 2,357.4 128.9 ADV S| adele 29.0 
IOC s cH ES SOHNE SEAS ORES Sea eae eae Os Sa seeocsoes @ 17.5 23.8 31.2 8.0 
/NTOROTTTAN WHAM NAG 5 Se a en pre at PS ge 111.4 397.7 | 1,186.4 21.0 
Pencenputilized ee. Geran a 86.4 94.4 97.4 72.4 
Experiment No. 62. subject E. M.: 
Blane mange containing beef fairest 2,486.0; 1,250.5 49.7 454.9 716.0 14.9 
WihleatibISCUiteee esto cee 499.8 42.5 67.0 5.5 376.8 8.0 
INTRON SH CCB O GON O ee ee ei eat tapane Bae 1,220.3 | 1,060.4 9.8 2.4 141.6 6.1 
SUC. Sob oSSSOSte so ene eens TIO) Le ese | eee ee te lea aera r ey 1NO32: hea ero 
Total food consumed........ .---| 4,316.3 | 2,353.4 126.5 462.8 | 1,344.6 29.0 
HHO COS eta ease ay IS eit ee LOZ SON es saee 26.9 28.8 36.8 10.4 
ANTONIN WHRUITAOO 5 355 Sek A OS CAA SE eon SoBe a gae eevee ae 99.6 434.0 | 1,307.8 18.6 
encontiubilizedtmsme eae eek lI ooo: 78.7 93.8 97.3 64.1 
Experiment No. 63, subject R. L. § 
Blane mange containing beef aE. Biases 2,141.4) 1,077.1 42.8 391.9 616.7 12.9 
Wie at biscuiltae nae a A ish 7 45.4 71.5 5.9 402.4 8.6 
IDTEENTR Bes SSE es Li ee ee a ae 1,250.2 | 1,086.4 10.0 2.9 145.0 6.3 
SUI Hie seh des Gb te CEES Cena a ean GOONS yeas. 5 Sera e os Se eas a eRe 69RON Raina sec 
Total food consumed............ 3,994.3 | 2,208.9 124.3 400.3 | 1,233.1 27.8 
THO CES Fee reat iter eee eee sie ais are oe ccs e 1TGO1s eee ee 28.7 44.2 32.4 10.9 
ASTDOTITNTE AULA Bako Ese se BOOB OSA Ge BOSEE Anse eee oee 95.6 356. 1 1,200. 7 16.9 
Rencentutiizedmene tbe: er a mee 76.9 89.0 97.4 60.8 
1 Diss., Army Med. Acad. St. Petersburg, 1890, p. 52. 2 Loc. cit. 
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Data of digestion experiments with beef fat in a simple mixed diet—Continued. 
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Tai F Carbo- 
Weight. | Water. | Protein. Fat. hydrates. Ash 
Experiment No. 69, subject R. L. S.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams 
Blane mange containing beef fat.......| 2,265.1] 1,229.5 39.4 267.5 719.4 
Wihealbiscwtises* 2 3 nec eee 661.1 56.2 88.6 73 498.5 
Dee ee eee See, Ria els Grae ee 1,131.0 982.8 9.1 2.3 131.2 
SN Pe ee ee Se ee ae (Sal asee sn ese) see eee Ne ere ee (PEGI setts aoe 
Total food consumed.........--- 4,134.5 | 2,268.5 137.1 277.1 | 1,426.4 
eee en te eee 137.04 eee 35.1 39.9 49.3 
AIMOUNE Widlized 43: =Sh ck ea eee eee eee 102.0 PAY Bee Peas 07/5! 
Percent Wilized s.- =. 2. & — See Ne ene ee eee ee 74.4 85.6 96.5 
Experiment No. 70, subject I. D. B.: CP =. =. 
Blane mange containing beef fat.......}| 2,275.2 | 1,235.0 39.6 268. 7 722.6 
Wiha t DISGMiis aa ee pe ee 447.6 38.0 60.0 4.9 337.5 
WUT Eee Se oe kt ae ee Eee eee ere 1,229.0 | 1,068.0 9.8 2.5 142.6 
BS AT as ee ore ee AI tie TUB mers boars gees een ee ae 60. 2alceesecet ae 
Total food consumed..........-- 4,012.0; 2,341.0 109.4 216.4: | 4,26229 
BCCOS Rh DAES SE nhs See. See 1450.1 jen S22 ee8 41.1 33.9 Sha! 
PATHOUNEUNIZeO So 2 So oes eee oP a oa gee ees oa 68.3 2-91 15205. 2 
Experiment No. 71, subject W. D.: aE SS |p. Ene lea | ee 
Blane mange containing beef fat......| 2,274.4 | 1,234.5 39.6 268.6 722.4 
Wyiieal DISCHIb seco oar eae ee 495.5 42. 66. 4 5.5 373.6 
rb see teres ae SSS ate ASS 1,381.1 | 1,200.2 11.0 2.8 160.2 
“SEE 2) aR ra eg eee a a TEP Seen aye) (ORS ae es) eT E pate eh hess aloes ee552---- 
Total food consumed..........-- 4,151.0 | 2,476.8 117.0 276.9 | 1,256.2 
I SCS 55 225553 sabe ss5 22s seen sooo ee ED es 22 dose 21.5 24.4 35.9 
AmountWtiized a. A: ees eee = also ee eee an 95.5 252.5 | 1,220.3 
PencCen iW Wlized e2eo 22 soe 5 oat eee |e ee eee ane eee 81.6 91.2 97.1 
Experiment No. 72, subject E. M.: f = = | a | 
Blane mange containing beef fat ...... 2,462.4 | 1,336.6 42.8 290. 8 782.1 
Wier Gibisciitsease coe moe orate ate 553. 5 47.0 74.2 6.1 417.3 
a To Fee ee 1,528.6 | 1,328.4 12. 3.1 177.3 
DULALS ee eee se ot cee ee eee cee 1216) | Sees |e eee sieeteeee 121Gb ose 
Total food consumed....-....--- 4,666.1 | 2,712.0 129.2 300.0 | 1,498.3 
TB CRS eae ee a ee eee ae Be 12338 i] ee ea 31.6 29.0 51.7 
AMOUNT UtMIZed = Gs .2 oh ee ees Sotsicc as ates eee 97.6 271.0 | 1,446.6 
Por cenvaalized 6 te. eh ee a: Gel Oe eee ee | 75.5 | 90.3 | 96.5 
Experiment No. 102, subject I. D. B = = 
Blane mange containing beef fat. 2,200.8 | 1,151.3 39.8 206. 0 793.8 
Wheat Disciitasseee he ee eo eee GY (aif 47.4 74.8 6.1 420.5 
RGUIGS Sees. 5... Ree eet oe eee ke 1,642.4 | 1,427.3 13.1 3.3 190.5 
SUP AME Saeco Cae as oe a os eee 5 Se: gl pie cei Mires ME Bla | sas a tee 44, 4-|2. oe Se 
Total food consumed.....------- 4,445.3 | 2,626.0 A QTan 215.4 | 1,449.2 
NOCES2 22 Sh ces SB sp is ee ejogscpecees se ILLES) S ee Se 26.6 27.4 45.5 
PANTIOUM Di ZOU pt ee oe a aaa ee ee oe ee 101.1 188.0 | 1,403.7 
Per cent utilized............-.- ie EL aes ba ee 730) ) sre 96.9 
Experiment No. 103, subject W. D.: | 
Blane mange containing beef fat.......| 1,145.0 598. 9 20. 7 107.2 413.0 
Wheat MISGHIb-+* ec owe oe ce ee | 257.9 21.9 34. 6 2.8 194.5 
BROT TT Tere ee ek me pam ern eee | 1,331.2) 1,156.8 10.6 Py 154.4 
SIE ESET pean | Sie or a es 2 aia st ee 182 0:q2 ere els. oso Ree eee HS3011. ==. 55-22 
Total food consumed..........-- 2,702.1.| 1,777.6 65.9 112.7 779.9 
a BORR BE Se aoe Bers  o eorie SASS score 1. 20. 4 19.8 34.3 
HAIN OUMDATUIZOGLE cae ce oe ee oa sore Pants fere% |ee2-24545- 45.5 92.9 745. 6 
POR CONtUMNZEO. e222 Se no ee eles ee Some 69.0. 82.4 95. 6 
Experiment No. 104, subject E. M.: = 
Blanc mange containing beef fat......- 2,510.0 | 1,313.0 45.4 234.9 905. 4 
Wheat pisehiigs 0 fie he ek IG 328, 9 28.0 44.0 | 3.6 | 248.0 
Linn bt apie pa A Sir dike Far) Seth 5 1,417.5] 1,231.8 11.4 | 2.8 164. 4 | 
SuUPar® 2. Ree ee rae oe ee 15652) 6 5 AS ee Oe Sa Se 156; 22224 See 
Total food consumed..........-. 4,412.6 | 2,572.8 100. 8 241.3 | 1,474.0 | 
WD OCES Es oo: See Se ere es 2: Serhan 28. 5 30. 2 44.2 
AMOUNE WhHLZEG . onsen. 22 eae ee eee 45 a Se eheae eepsere (PAB: 211.1} 1,429.8 
Percent Wulized =< cs. 2 eee pee ne core eee seein ase (A Bs 87.5 97.0 


Average food consumed per subject per 
ay 


789. 8 | 


1, 368.0 
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Summary of digestion experiments with beef fat in a simple mixed diet. 


amet Subject. Protein. | Fat. eaten; Ash. 
Per cent. | Per cent. | Per cent. | Per cent. 

Gil AA 6 IDS SSS Bare ee oe ete eye ee eet eae ee a eG 86. 4 94.4 97.4 72.4 
BD Mei Css Re ae A ae ea ee a Bee Ri pa a Oe 78. 7 93. 8 97.3 64. 2 
BS) If edie LSA a caps oe estan er ne ed yee tly lr a 76.9 89.0 97.4 60.8 
eal arape De Sera apse pe ek RE SARL Ss SON ee eames ataicrens 74.4 85.6 96. 5 50. 0 
70) | dis ID aD aoe oso seco oe 6 Sanne Be aan aes Seam arent 62. 4 87.7 95.4 45.1 
TIL A, NAYS AD NOS eS eae ek AN a dae 81.6 91.2 97.1 59. 8 
ia RS re Ale pepe ey Seco cea yeh ie eon e fey eam nye ns Slal bie uciairie es eisidvs sie 75.5 90. 3 96.5 56. 8 
FIQPR- AEs. 1 D1 BS eee aes ey ee een a eerie a cer reer eee ae ae 79. 2 87.3 96.9 61.5 
TOES NAVs ADS Sa gS ee ai crm apes ee ae gw ep ena 69. 0 82. 4 95. 6 38. 8 
TOE Theda hs ol ae PRIS NE ar ars Anema epee Serta 71.7 87.5 97.0 52.3 

| PACU ORAS OMe rie Sale yep Gan, ame cD 75. 6 88. 9 96. 7 56. 2 


The average value, 88.9 per cent, is the digestibility of the fat con- 
tent of the entire ration. However, this, it is believed, may be taken 
to represent the coefficient of digestibility of beef fat alone, inasmuch 
as this fat comprised over 97 per cent of the total fat content of the 
diet. The digestibility seemed to decrease with the decrease in the 
amount of fat consumed. One reason may be that the ether extract 
of the feces contains not only the undigested fat, but also some 
ether-soluble metabolic products. If it be assumed that the amount 
of metabolic products remained fairly constant in the different tests, 
there would obviously be a proportionately larger quantity present 
in the feces as the amount of fat consumed decreased. 


MUTTON FAT. 


That only small quantities of mutton fat are used in the United 
States for culinary purposes may be due partly to a smaller available 
supply, partly to its marked flavor, and partly to its relatively high 
melting point and corresponding hardness. The possibility of extend- 
ing its use was considered in work undertaken with reference to the 
use of mutton in the diet.t One method of utilizing mutton fat in 
cooking consists in mixing small quantities after rendering with 
softer fats, such as lard. The resulting mixture is somewhat softer 
than the mutton fat and may be used for various household purposes. 
It is possible to make a savory fat by heating the mutton fat at a low 
temperature with an onion or sour apple and a little summer savory 
or ground thyme until the onion or apple is thoroughly brown. The 
peculiar flavor seems to be masked by this process, the savoriness 
being quite likely due to a solution in the fat of specific flavoring 
bodies in the seasoning herb and the browned fruit and vegetable. 

Very little experimental work concerning the digestibility of mutton 
fat has been found. Grindley ? in his studies of the effect of cooking 
upon the digestibility of meats included among others a leg of mut- 


1U.S. Dept. Agr., Farmers’ Bul. 526 (1913). 2 Loe. cit. 
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ton, and found that the average digestibility of the fat in the ration 
was 98.5 per cent. His investigation was carried out, however, 
under conditions very different from those herein reported, as he 
included in the basal ration large amounts of meat. - 

A total of seven tests, each of three days’ duration, was made with 
a diet containing a large quantity of mutton fat, and conditions paral- 
lel to those of the previous work were maintained throughout the 
experimental periods. The results are given below: 


Data of digestion experiments with mutton fat in a simple mixed diet. 


Water. | Protein.| Fat, | Catboby- 


| USER drates. 


Experiment No. 93, subject R. L. S.: Grams. Grams Grams. | Grams. 
Blane mange containing mutton fat...) 1,581.2 120.7 628.7 7.1 
Peat tascuit se Sass a a eee 467.1 5.1 352. 2 7.5 
Mra ee See Os PI - EEE 635. 5 1.3 73.7 3.2 
STE Sas ee See SEE LL ACCA SSEAl anes se a5) Ne caSab Soe 40.2 fc. eee 

Total food consumed..........-- 2, 733.0 127.1 | 1,103.8 17.8 
HGCAS seeneee en Aner ne ee ee 100 34.2 32.8 9.2 
NINO MATL AIAN ZOO Same ne So oso = =| 2 Se ee PE 92.8] 1,071.0 8.5 
Wericrmimized on 208. 2 ake ee aA es ee eee 73.0 97.0 | 48.0 

| 


Experiment No. 94, subject I. D. B.: 


Blanc mange containing mutton fat...| 1,895.6 144.6 753.7 
WiteatibiSCUlis. 222-6 622s ee ose 592. 4 6.5 446.7 
ali e pees StF 2 es eee. SAPS PEL et ass 1,397.0 2.8 162.0 
SUPaI ee eee cc iae See ee eee. SOE 2 bn ake Eos ae a a 80. 2 
Total food consumed.......-.--- 3, 965. 2 153.9 | 1,442.6 
HOGES 12 = cob oe PPR SE Se ESS 108.8 29.8 42.0 
INOUE UUIZOU ses oo aes scot Se oe S| notre aoe ee ae 124.1 | 1,400.6 
Perecnt utilized a. .25: 0c 2e-2 cee | A RO 77.5| 80.6 97.1 
Experiment No. 95, subject W. D.: 
Blane mange containing mutton fat... 960. 7 484.9 16.2 73.3 382.0 
WiteatibIscuites2oe2 ses sas eee 3s 262.0 22.3 ata! 2.9 197.5 
Pre beep este Oe FTI 1,363.5 | 1,184.9 10.9 D7 158.2 
CURR hee Seamer ae ese RO eae BYR O Ie ERE = Sy -95) es See Ee Pees cs 32.3 
Total food consumed...-......-.- 2,618.5] 1,692.1 62.2 78.9 770.0 
MC COS HR Os cE as Ley eee a ols 19. Giles ees 18.7 21.7 30.1 
ASIMOUNG WUIZe Ge ee ee BO ey ve eS 43.5 57.2 739.9 
ReraCen GIG WIZed: = 5 2 ae cl. vn a] nip ee pe 69.9 72.4 96.1 
Experiment No. 96, subject E. M.: 
Blane mange containing mutton fat...| 2,360.8 | 1,191.5 39. 9 180. 1 938. 7 
WIHeHibISCUi bss 282 ane eee 366. 4 31.1 49.1 4.0 276. 3 
TUL Seeds es seston es 32 SEE eee 1,482.3} 1,288.1 11.9 3.0 171.9 
SUE Rees cE SoS CSOCse Seo canes scree Poy BERECE RSC Seer aaa Essecste 82.2 
Total food consumed..........-- 4,291.7 | 2,510.7 100. 9 187.1] 1,469.1 
Mecesee sheen es 222 Sek Ta 132; OS Sees see 35. 4 33. 7 51.0 
ATH OUND UbIIZEC a 22 aan URE eo we 2 ELC ee ee er eee 65. 5 | 153.4] 1,418.1 
Percent winived seo. Ne pe ge eo eee 64.9 | 82. 0 | 96. 5 
Experiment No. 131, subject D. G. G.: 
Blanc mange containing mutton fat.--.| 1,508.0 697.3 29. 2 218. 1 556. 9 
WiheatDiscuitse: = 20 2 2 eas Fae 765. 0 65. 0 102. 5 8. 4 576. 8 
EOE S228 ete see kone ae ee eee 1, 042.0 905. 5 8.3 2.4 120.9 
Siar a2 Seen ee Se ne ee 1 Ny ee ae ce Bee eae ene 122.0 
Total food consumed...........- 3,437.0 | 1,667.8 140.0 228.6 | 1,376.6 
WECOS bi.) oo bs ee te ee Se 1G Ae 32.0 26. 9 | 52. 0 
Amount wiilized ee. eee a ae ee ae ee 108. 0 201.7 | 1,324.6 
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Data of digestion experiments with mutton fat in a simple mixed diet—Continued. 


: : Carbohy- 
Weight. | Water. | Protein. Fat. Aeatoct Ash. 
Experiment No. 132, subject H. D. G.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blanc mange containing mutton fat... 769. 0 355. 6 14.9 111.2 84. 0 3.3 
\AVLICE AOS CLI See e SU Bp eranaeeeenncs 483. 0 41.1 64.7 5.3 364. 2 Tou 
PB UTeUT Geers ee enn gets rere ar ES 1,504.0} 1,307.0 12.0 3.0 174.5 leo 
SISA re ae ee a hie moe patos Sr cae SBE) |S sone sudc|uoddase sag sooccaben. IBS (0) ba 5acauade 
Total food consumed..-.-.....--- 2,939.0 | 1,703.7 91.6 119.5 | 1,005.7 18.5 
OCS soncbdsne codbenboaueeQueousdoBees Ban meas 22.6 19. 2 33. 8 9.0 
ATIVOUTICRUULUIZE Meee =e yc Se eet eens | afcls (aed soe asi wees | 69. 0 100. 3 971.9 9.5 
Boncomijutilized sket o¥.ce. 2 ogee lon) 2. 2. Cees hae 75.3 83.9 96.6 bl 
Experiment No. 133, subject R. L. S.: 
Blanc mange containing mutton fat...| 1, 472.0 680. 6 | 28. 6 212.9 543.6 6.3 
WWiheat biscuit Seteeemee-t-.-- 22-42. 592. 0 46.9 4.0 6.1 416. 2 8.8 
EGU G ea eee renee ai iretnee ee ols a) 1,360.0] 1,181.8 10.9 2.7 157.8 6.8 
SUES Noes GA Re ae ec te eee rere at GSROR Re Sasa es | ee [peste (PEW WASSccse aud 
Total food consumed............ 3,447.0 | 1,909.3 113553 221.7 | 1,180.6 21.9 
TEGSES ies onl oe a TONS | eamee ee e 28.7 36.7 3253 12.8 
Amount utilized......... SOU e ES OR BSAA a NAC ees MMe eae seme 84.8 185.0 | 1,148.3 9.1 
JERSE CELIA WAR LUANG Secs Pee RS lec OA) | eee I ey Nigaey 83. 4 97.3 41.6 
Averagefoodconsumed persubjectperday.| 1,115.8 623.6 | 34.5 53. 2 397.5 7.0 


Summary of digestion experiments with mutton fat in a sumple mixed diet. 


' Experi- 
c . Carbohy- 
ae Subject. Protein. Fat. rarest Ash. 
Per cent.| Per cent.| Per cent.| Per cent. 
CB} -|) IRsdbg Sisehe5 35 Soe ORS ae Se ee Ae ee a aE 74.1 73.0 97.0 48.0 
Qe A ID) 163 os Sawa o oe Hepa ee amar Ss 4 Ae Speen ae a ea 77.5 80. 6 97.1 62.5 
OAD 5 GOS GR occas TS rats 7 tere Eee CM 69. 9 72.4 96. 1 41.2 
OG tiie Vitae Aiea ces a Awe ne lek Ad Pav L Mee Or ak Se 64.9 82.0 96.5 47.7 
TSW. | IDs Che Cre Ses Gas Se SA eae er es es cer aU Clos 88. 2 96. 2 51.2 
HS 2m Eten Den se ney wees ceed aula o Ne Ie SE ode 0 cae 583 83. 9 96. 6 51.5 
BS | IGS Se ose Se SSSe oe seas Bees 5 ae yt Nee ee ot ge 74.7 83. 4 97.3 41.6 
Average. ...- BEES E BUR BO era ae ae ah ina 73.4 80.5 96. 7 49.1 


The above data show that relatively small amounts of mutton fat 
were consumed, which was probably due for the most part to the 
pronounced flavor and to the well-known fact that mutton fat makes 
the mouth feel “furry,” for it cools in the mouth and clings to the 
skin. This clinging effect is not noticeable with fats which remain 
fluid in the mouth. 

The low values for availability of fat obtamed in experiments 
Nos. 93 (R. L. S.) and 95 (W. D.), have lowered the general aver- 
age. The digestibility of mutton fat would be increased to 83.6 
per cent by disregarding these values; but, since the values for the 
digestibility of the pretein and carbohydrate approximate the aver- 
age, the evidence is thought insufficient to warrant such a correction. 
The average digestibility of mutton fat, therefore, is given as 80.5 
per cent. This is materially lower than that of any of the other 
animal fats studied, though it is apparent that in comparison with 
many common foods the fat is sufficiently well assimilated to serve 
satisfactorily as a food material. 
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BUTTER. 


Many investigators have studied the digestibility of butter under a 
wide variety of conditions, because of its very extensive use in coun- 
tries where it is obtainable at relatively low prices. In a number of 
the earlier determinations the rations used consisted of only one food 
material in addition to the butter. 

Rubner,' as a part of an extended series of experiments, determined 
the digestibility of a simple ration of butter and potatoes, and of one 
made up of green beans (540.2 grams) and butter (53.4 grams).2— The 
coefficient of digestibility of fat in the first case was 96.3 per cent and 
in the second 91.5 per cent. In another test,? with a ration contain- 
ing a considerably larger proportion of fat—240 grams of butter— 
daily, this fat was 97.3 per cent assimilated. 

Atwater,‘ in studies made previous to his connection with the 
nutrition investigations of the Department of Agriculture, studied a 
simple diet of fish (1,584 grams) and butter (30.5 grams), and found 
that the fat had a coefficient of digestibility of 91 per cent. 

A similar experiment by Malfatti’ is reported in which polenta (a 
porridge made of Indian corn meal and butter), supplying 92.5 grams 


of fat per day, was used. The coefficient of digestibility of the fat of . 


the corn meal alone was found to be 57.86 per cent, while the butter, 
which supplied by far the greater part of the fat content of the ration, 
was 97.7 per cent available. 

The variation in digestibility as determined by the different investi- 
gators is doubtless due to a lack of uniformity of conditions under 
which the experiments were performed. The results of these early 
experiments, however, agree fairly well in showing that butter is very 
completely digested. In later experiments, which are also of interest, 
a more complex basal ration seems to have been used. 

Mayer © studied the thoroughness of the digestion of butter by a 
39-year-old man and a 9-year-old boy, who were given butter in a sim- 
ple mixed diet. The average digestibility of butter as determined 
by three experimental periods, each of three days’ duration, was for 
the man 98 per cent and for the boy 97 per cent. 

Bertarelli? investigated the nutritive value of butter, using three 
healthy men as subjects for one experimental period each. He ob- 
tained 94 per cent as an average digestibility. 

Huldgren and Landergren * used a simple basal ration of rye bread 
made of rye flour, water, and yeast and baked in hard, thin cakes. 


1 Ztschr. Biol., 15 (1879), No. 1, pp. 136-147. 

2Idem, i6 (1880), No. 1, p. 127. 

3 Idem, 15 (1879), No. 1, pp. 174-176. 

4Tdem, 24 (1887), No. 1, p. 16. 

5 Sitzber. K. Akad. Wiss. [Vienna], Math. Naturw. K1., 90 (1884), IIT, No. 5, pp. 328-335. 
3 Landw. Vers. Stat., 29 (1883), pp. 215-232. 

7 Riy. Ig. e. Sanit. Pub., 9 (1898), Nos. 14, pp. 538-545; 15, pp. 570-979. 

8 Skand. Arch. Physiol., 2 (1890), No. 4-5, pp. 373-393. 
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The experimenters themselves were the subjects, and found that 
95.43 per cent of butter fat was digested. 

Lithrig! found that butter in a basal ration of meat, bread, and 
vegetables was 96 per cent digested by a healthy man 29 years old. 
In a later paper? he reports a digestibility of 97 per cent. 

Another series of experiments in which the experimenters were 
subjects was conducted by Wibbens and Huizenga,* who compared 
butter and sana (a butter substitute which contained no milk fat). 
A simple mixed diet was eaten during periods of three days’ duration. 
For one subject the fat digestibilities were: Butter, 97.33 per cent; 
sana, 95.3 per cent; for the other subject, butter, 96.5; sana, 73.79 

per cent. 

’ A much longer experimental period, one of 28 days’ duration, 
divided into a fore period of 7 days, a period of 14 days on the special 
diet studied, and an after period of 7 days, was preferred by Von 
Gerlach. He determined the thoroughness of digestion of butter and 
of a commercial product called “sanella”’ (of vegetable origin), when 
the basal ration consisted of rice, zweiback, and oatmeal. Both fats 
were 97 per cent digested. 

Flurin® and Levites® have found that butter was 96 per cent 
assimilated. 

Investigating the digestibility of the protein, fat, and carbohydrate 
contents of the ordinary mixed diet, Atwater ® used varying amounts 
of butter (40 grams to 343 grams per man per day) in the ration, and 
concluded that for three different subjects in 21 experiments the fat 
of the diet was 95.9 per cent available to the body. 

It is difficult to compare the results of all these investigations, since 
the experimental conditions were not of similar nature. In the main, 
however, they show that butter fat is very well assimilated. 

In the eight tests recently conducted in this laboratory conditions 


__ were more nearly uniform, as the butter was added to the same simple 


mixed diet and eaten by the same subjects who participated in the 
other experiments. The results which were obtained follow. 


1Ztschr. Untersuch. Nahr. u. Genussmtl., 2 (1899), No. 6, pp. 484-506. 
2Tdem, No. 10, pp. 769-783. 

3 Pfliiger’s Arch. Physiol., 83 (1901), No. 10-12, pp. 609-618. 

47Ztschr. Phys. u. Diiitet: Ther., 12 (1908-9), No. 2, pp. 102-110. 

5 Loc. cit. 

§ Connecticut Storrs Sta. Rpt. 1901, p. 235. 
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Data of digestion experiments with butter in a simple maxed diet. 


Experiment No. 85, subject R. L.S.: 
Blanc mange containing butter.......- 


IN@CES~ sek soe 
Amount utilized 


Per cent utilized 


Experiment No. 86, subject I. D. B.: 
Blane mange containing butter.......- 


Wheat biscuit... 


Feces 


Per cent utilized 


Experiment No. 87, subject W. D.: 
Blane mange containing butter....... 


Per cent utilized 


Experiment No. 117, subject R. L. S.: 
Blane mange containing butter........ 


Wheat biscuit... 


Per cent utilized 


Experiment No. 118, 


subject I. D. B.: 


Blanc mange containing butter........ 


Wheat biscuit... 


Per cent utilized 


Experiment No. 119, 


subject W. D.: 


Blanc mange containing butter........ 


Hecest/§) 2. chs eee ee ee see eee cee 


=O 


A - Carbo- 

Weight. | Water. | Protein. Fat. hydrates. Ash. 
Grams Grams Grams. | Grams. | Grams. | Grams. 
1, 707.0 757.7 28.9 314. 585. 2 20.3 

403.8 34.3 54.1 4.4 304. 5 6.5 
909. 9 790.7 70S) 1.8 105. 6 4.5 
SIP OTE Pe. hes. Seve ee 51.03 ea hae 
BNO7ey dale SB 2h7, 90. 3 321.1 | 1,046.3 31.3 
2 Og\ esos 19. 6 22.6 24.2 7.5 
70.7 298.5 | 1,022.1 23.8 
78.3 93.0 97.7 76.0 
1,911.7 848.6 32.3 352.7 655.3 22.8 
398. 6 33.9 53.4 4.4 300. 5 6.4 
1, 122.0 975.0 9.0 2.2 130. 2 5.6 
SAvO4 i See ise ee eink Whi Ran ees SAO 2 ae 
3,516.3 |" 185765 94.7 359.3 | 1,170.0 | 34.8 
rh tee St 34.8 16.8 51.9 11.4 
Ses RA Re eS Oe 59.9 342.5 | 1,118.1 23.4 
Pan ar 63.3| 95.3 95.6 | 67.2 
1, 008. 5 447.7 17.0 186. 1 345.7 12.0 
340.5 28.9 45.8 3.7 256.7 5.4 
1,201.6 | 1,044.2 9.6 | 2.4 139.4 6.0 
2,550.6 | 1,520.8 72.4 192.2 741.8 23. 
Sse Da lemme aps ot 21.7 16.9 34.9 9. 
Neeaoek eos heeeeemntt as 50.7 175.3 706.9 | 13. 
Rae ce eee ae BAS ONO 91:9 ||) fitentai) ees: 
2,067.3 917.7 34.9 381.4 708.7 24.6 
329.7 28.0 44,2 3.6 248. 6 | 5.3 
1,214.2 | 1,055.1 9.7 2.4 140.8 6.1 
CEE PME ena es oa ceca Mall ce. OF 94.9.4] osac eee 
3,706.1 | 2,000.8 88.8 387.4 | 1,193.0 36.0 
ee oul eee ee 29.9 | 14.3 42.5 10.1 
Bee coere le oe a 58.9 373.1 | 1,150.5 25.9 
ee ee ee 66.3 96.3 96.4 71.9 
1, 234.0 574.9 20.9 195.8 428.1 14.3 
485.0 41.2 5.0 5.3 365. 7 7.8 
794. 0 670. 0 6.3 1.6 | 92.1 4.0 
VAT Neca Pa Lens PNET Wit kB a 44.0 |... ee 
2,557.0 | 1,306.1 92. 2 202. 7 929.9 26.1 
94 Fi ese ee 30.5 18.5 33.0 12.7 
eRe OAs 61.7 184. 2 896.9 13.4 
toon Er Ger5" een oaro 96.5 51.3 
2,017.0 939. 7 34.1 320. 1 699.7 23.4 
497.0 42.2 66.6 5.5 374.7 8.0 
948. 0 823. 8 7.6 1.9 110.0 4.7 
O20) |t ce eco | eee eee ee 92:0 |_.22- conan 
3,554.0 | 1,805.7 108.3 327.5 | 1,276.4 36.1 
LOS ala a 2 eee 27.9 17.4 47.8 10.5 
esi aes i 80. 4 310.1 | 1,228.6 25.6 
Leal tg ie, 74.2 94.7 96.3 70.9 
1,501.0 699.3 25.4 238. 2 520.7 17.4 
354.0 30. 1 47.4 3.9 266.9 5.7 
1,143.0 993.3 9.1 | 2.3 132.6 5.7 
| Jev-2ss+20-|-ses++2+2 [oe 
2,998.0 | 1,722.7 81.9 244.4 920. 2 28.8 
96 Oia] => ee eae 21.9 15.3 35.0 13.8 
60.0 229.1 885. 2 15.0 
| 93.7 96.2| 521 


meee so 
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Data of digestion experiments with butter in a sumple mixed diet—Continued. 


Weight. | Water. | Protein.| Fat. |,C©27P0- | ash. 


hydrates. 
Experiment No. 120, subject E. M.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 

Blanc mange containing butter........| 2,198.0] 1,024.0 37.2 348. 8 762.5 iy, 
West DISCHIts 22255 SP SUE ee Tats 294.0 25.0 39. 4 3.2 221.7 4.7 
BESTE Peerage aed Se Ss Se 1,194.0] 1,037.6 9.5 2.4 138. 5 6.0 
SUPA een ae ah Fee ee Re RIE 8 oe LODO RAS eee Ee ater Re Spee es oe LOS One e eee 

Total food consumed..........-- 3,791.0 | 2,086.6 86.1 354.4 | 1,227.7 36. 2 
IHC COSH ea tare ene eels eae Seale Bar ees eee. 24.1 15.2 34.8 10.2 
AMOUNT UtIZedeEAL See ceases ce Goseie ence ree eae ee hoe 62.0 339.2 | 1,192.9 26.0 
Renecemt Woilized ele ee yea ls ee be Pa PS CME ok 72.0 95.7 97.2 71.9 


Average food consumed per subject perday.} 1,072.7 578.7 29.8 99.5 354.4 10.5 


Summary of digestion experiments with butter in a simple mixed diet. 


Experi- . ; Carbo- 
Cea N a Subject. Protein. | Fat. nedesiee: Ash. 
Per cent. | Per cent. | Per cent. | Per cent. 
UB BUT pa sf) hc eet Ee IE AE yw nN eh EY hel 78.3 93.0 97.7 76.0 
URS || TED) 1B A ok ape ae Re li ge ON A 63.3 95.3 95.6 67.2 
Sra | ANN oe eae et AN iin All gay Nal Bea ee HR ly de Pe) Nes ae 70.0 91.2 95.3 58.5 
GHEY TL DD TUTE 3s Sy en eS a A la ee 66.3 96.3 96. 4 71.9 
TIMP A TBS ys SSE eat ia I EN eer ane Oe BO 66.9 90.9 96.5 51.3 
TUSUSS |): es BD oy BS eS Sia ee 74.2 94.7 96.3 70.9 
TIO) HENRY LD ey Gee cetacean ger She aI aR 73.3 93.7 96. 2 520 
TUG) pT BS I ES ear fe a rN UA a aL a UA 72.0 95.7 97.2 71.9 
IE SIRSS EVER e S eee s pe 70.5 |  \ 93.9 96. 4 65.0 


Having an average digestibility of 93.9 per cent, butter fat may be 
considered more completely assimilated than any of the other animal. 
fats considered in this report. Though a reasonable allowance of 
butter is 3 ounces, or 85 grams, per man per day, the experiments as 
a whole emphasize a fact of common experience, namely, that some-_ 
what larger quantities of butter (100 grams per day at least) may be 
eaten in ordinary circumstances and utilized without any noticeable 
physiological disturbance. 


ALLOWANCE FOR METABOLIC FAT. 


The coefficients of digestibility given in the preceding discussion 
are gross rather than net values. They have been derived in the 
customary way by analyzing the food eaten and the feces excreted 
during an experimental period to determine especially what proportion 
of the ingested fat was available for the maintenance of the needs of 
the body. For this purpose the total ether extract of the feces has 
been taken to represent the actual quantity of undigested fat—the 
unavailable residual of the fat eaten during the experimental period. 
That this assumption is not strictly true is apparent from a study of 
the composition of the feces. It is well known that the feces contain 
not only undigested residues of food, but certain other waste materials, 


ait res 
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which are ordinarily designated as metabolic products. These 
include residues of bacteria, digestive juices, internal secretions, and 
epithelial cells of the stomach and intestines. Some of these products 
of the body metabolism are soluble in ether and therefore occur in the 
ether extract of the feces, together with the fat actually unavailable. 
Moreover, these metabolic products are not derived necessarily from 
the fat under consideration, but may be formed from protein and 
carbohydrate as well, and probably are produced partly from food 
eaten prior to the beginning of the experimental period. 

To determine either the amount or the percentage of fat actually 
unutilized as distinguished from the total fecal fat (often called ‘“‘ un- 
digested fat’’), allowance must be made for fat in the fecal metabolic 
products. The method adopted is not a direct one, since it is imprac- 
tical to make the separation quantitatively, but is based on the 
assumption that the quantity and quality of metabolic products 
found depend on the nature and the amount of ingested food—that 
the average percentage of metabolic products found in the ether 
extract when the basal ration alone is eaten will be approximately 
equal to that when the basal ration together with added fat is con- 
sumed. 

Four experiments are herein reported with the basal ration with- 
out added fat. The procedure was in no way different from that 
employed in those tests in which large amounts of added fat were 
eaten, the bulk of food in each series of experiments being approxi- 
mately equal. The results of these tests are given below and 
- furnish a basis for calculating the necessary allowance for the meta- _ 
bolic products contained in the ether extract of the feces. ‘= 


Data of digestion experiments with basal ration. 


Weight. | Water. | Protein.| Fat. |, C@tbo- 


hydrates. 
Experiment No. 266, subject H. F. B.: Grams. Grams. Grams. Grams. Grams. 
Blane mange w ithout added fat......- 2,307.0 | 1,296.8 45.4 14.5 939.0 
NWiheatbISCuitey.. = see see eee: 592.0 47.4 65.1 17.8 449.9 
TDD Ss See ees See eee ne eae a eae 1,392.0 | 1,211.0 1359)| 52 3aen es 167.1 
SMB S23 on eae pee seseea Saséencosesee 20830 {Ete se See s| reece ee se eee 208. 0 
Total food consumed....-------- 4,499.0 | 2,555.2 124.4 32.3 | 1,764.0 
HW BCOS eae a eee eee Pe cee een 13620R asa eeece 38.9 11.8 73.4 
ATITOUTEULILIZE Ae ase en care ae eee Soe eae ee See ieee 85.5 20.5 | 1,690.6 

PELCCMUNIbINIZCE eo ticct eee ene eee nee ey Ne ecmeraah 68. 7 63.5 95.8 | 

Experiment No. 267, subject D. G. G.: 

Blanc mange w ithout added fat......- 1,922.0 | 1,080.4 37.9 12.1 782.2 
Wheat biscuit, 4. ee ee 335. 0 26.8 36.9 10.0 254.6 
VED EDS, Sts ee Be ag ae EA ad 1,027.0 893.5 Be ee 123.2 
SUSAR Se ce cet ee eee women ae ae eee eet oO NO aerate celal cee erecta eee ser 149.0 
Totalfood consumed...........-- 3,433.0 | 2,000.7 85.1 22.1 |" 1,309.0 
INGCOSS 5. csc. steeds Shice eae one 7 fk 0) 3 |Seaeveae aset Sae § 28.6 8.3 42.2 
AMOUNEULILIZEd-~ es ace cee eee oe eee eens ete ee na aie 56.5 13.8 | 1,266.8 
Percent utiizedss. see ser eee eee aa 1p eh 6 aes |S eagle Sco 6 5.4 62.4 96.8 
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Data of digestion experiments with basal ration—Continued. 


Weight. | Water. | Protein.| Fat. |,C@™>°-_| Ash. 


hydrates. 
Experiment No. 268, subject R. L. S.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blane mange without added fat......-- 2,054.0 | 1,154.5 40.5 12.9 836. 0 10.1 
Waheatabisciitee seers acerascierevasee oe 424.0 33.9 46.7 PAT 322.2 8.5 
SEU Ge ee ee mens amines te ee ee 1,225.0} 1,065.8 PAST a ae ee ese PAT EQ erasers 
PSD IEE IN i cee Sa A SIERO ION EROS Ia SO. OF Meee eer ee Gea clue cle cpt SG On| Rx eeteas- 
Total food consumed......-...-- 3,789.0 | 2,254.2 99.4 25.6). 13912 18.6 
I CCOS Ppa ee nee eee eM RS erates OBR OM IMa there ect 28.8 16.8 38. 5 8.9 
PNMOUMItAIbIHZEO ae os esc cis Se iNai Salers crete eievee = [erase sles eiers 70. 6 8.8 | 1,352.7 9.7 
ericemtwtlized area Ae ce oe ci et ce eee 71.0 34.4 97.2 B22, 
Experiment No. 269, subject O. E. S.: 
Blane mange, without added fat...... 2,222.0] 1,249.0 43.8 14.0 904.3 10.9 
WiheatisCaa Gee aes soe ee ee aoe 365. 0 29.2 40.1 1150 277.4 ted 
BIR Ge re eee ee re EA TS Se 636.0 553.3 Graney see UGS3 | Baboneause 
SHOP SOROS Sr itera ean ala ie are aR DEAS RAD) | Cre Ane) UNL Ree Nepeer SF eee NUN 2263 On| sence ae 
Total food consumed...........- 3,449.0 | 1,831.5 90.3, 25.0 | 1,484.0 18.2 
TROOES SS 6 Gs Sees ais A ee alae reared TO Osi as hen Bee 33.5 Ile 55. 2 9.6 
PAGTTO UTM ACI ZC Oey Slee es re Re ae se ae Ne et 56.8 13.3 | 1,428.8 8.6 
HercenitauGilize diay eee aise ek a um IS 62.9 53.2 96.3 47.3 
Average food consumed per subject perday| 1,264.1 720.1 33.3 8.8 495.7 6.3 


Samples of the blanc mange (containing only small amounts of milk 
fat) and of the wheat biscuit (containing cereal fat) were analyzed, 
and in the calculation it has been assumed on the basis of a previous 
investigation 1 that 5 per cent of the milk fat and 10 per cent of the 
wheat fat are undigested. The difference between the total ether 
extract of the feces and the amount of unutilized fat (5 per cent of 
milk fat and 10 per cent of wheat fat) is taken to be the amount of 
metabolic products occurring in the ether extract. In the following 
table are given the necessary data from the four basal ration experi- 
ments for obtaining the average percentage of metabolic products 
occurring in the ether extract of the feces. This value is a percentage 
of the weight of water-free feces. 


Allowance for metabolic products. 


Experi- Experi- Experi- Experi- 
ment No. | ment No. | ment No. | ment No. 


Wiweclehiotwaterainee feCes 26.9... 85.5... 0522. seb 8 136.0 87.0 93. 0 110.0 
Milita tan blane Manges. oo. co56 scsscccccceecece gece. 14.5 12.1 12.9 14.0 
Vegetable fat in wheat biscuit.......................--- 17.8 10.0 12.7 11.0 
Motalethenextracvonecesas. 8 os 2 se ose 11.8 8.3 16.8 11.7 
Undigested milk fat in feces (estimated)................ otf 6 6 7 
Undigested wheat fat in feces (estimated).............. 1.8 1.0 1.3 eal 
Metabolic products in ether extract of feces............- 9.3 6.7 14.9 9.9 
Per cent of water-free feces computed as metabolic prod- 
ucts in ether extract offeces....................------ 6. 84 7.70 16. 02 9. 00 


1 Connecticut Storrs. Sta. Rpt. 1899, p. 104. 
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The average amount of the water-free feces occurring as meta- 
bolic products in the ether extract is, accordingly, 9.89 per cent. 
The method of making the allowance is indicated by the following 
equations: 

9.89 X (weight of water-free feces) = metabolic products. 

(Total ether extract) — (metabolic products) = unutilized fat. 

(Utilized fat) + (total fat eaten) =per cent of digestibility. 

Applying these equations to the values which express the com- — 
parative digestibilities of the fats studied, the coefficients of digesti- 
bility are increased to 97.3 per cent for lard, 93.1 per cent for beef 
fat, 87.6 per cent for mutton fat, and 97.1 per cent for butter. 

Should the percentage of metabolic products be based on the total 
weight of food as eaten, rather than on the weight of water-free feces, 
this value is found to be 0.27 per cent. .The corresponding availa- 
bilities of the four fats, in the order studied, then become 97.3 per cent, 
93.0 per cent, 86.8 per cent, and 96.9 per cent. That these values 
should agree so closely with those based on the weight of water-free 
feces is in accordance with the theory proposed by Prausnitz,! that 
the amount of metabolic products occurring in the feces is directly 
dependent upon the character and quantity of the ingested food— 
that food materials do not leave residues for feces, but produce feces 
composed principally of metabolic products. 


GENERAL DISCUSSION. 


All the fats included in this series of experiments were well assimi- 
lated, the coefficients of digestibility ranging from 97 per cent for 
butter to 88 per cent for mutton fat. The average amounts of fat 
eaten per subject per day during these experiments were 90 grams of 
lard, 100 grams of beef fat, 53 grams of mutton fat, and 100 grams 
of butter. 

The average amount of protein consumed daily by the subjects was 
somewhat lower than that specified in dietary standards, but it was 
only limited by personal choice, as the subjects were permitted to 
eat as much of the wheat biscuit as they desired. Moreover, since 
only the fat. portion of the diet was under consideration, it was not 
considered essential to maintain any special nitrogen level. 

The values for the digestibility of the carbohydrate content of the 
diets were 96, 97, 97, and 96 per cent, for all practical purposes 
identical with its digestibility in the ordinary mixed diet, for which 
the average value is 97 per cent.? 

The average energy value available per man per day as calculated 
by the usual factors and the coefficients of availability found in the 
digestion experiments was 2,235 calories for the lard, 2,730 calories 
for the beef fat, 2,145 calories for the mutton fat, and 2,420 calories 
for the butter diet. These energy quantities would be insufficient for 


1 Ztschr. Biol., 30 (1894), No. 12, p. 336. 2 Connecticut Storrs Sta. Rpt. 1901, p. 245. 
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severe muscular activity, but should meet the needs of those follow- 
ing sedentary occupations. 

It is interesting to know whether or not the presence in the diet of 
the different fats in considerable quantity affects the digestibility of 
the other constituents and the coefficient of availability of the ration 
asawhole. It has been shown by work previously reported! that the 
total available energy and the “‘ coefficient of availability of energy” can 


be calculated with reasonable accuracy. The average coefficients of | 


availability of energy for the rations as calculated were 93.0 per 
cent, 92.7 per cent, 91.5 per cent, and 93.9 per cent for the diets 
containing lard, beef fat, mutton fat, and butter, respectively. 
These values agree with one another closely and are somewhat higher 
than the value 91 per cent which has been found to represent the 
coefficient of availability of energy of the ordinary mixed diet.’ It 
is reasonable to conclude, therefore, that the different fats did not 
exercise any unusual effect upon the digestibility of the other con- 
stituents of the rations. 

The statement has frequently been made that the coefficients of 
digestibility of fats are directly related to the corresponding melting 
points. The melting points of samples of the fats studied or of samples 
of fats similarly prepared are reported in the table below together 
with a compilation of values? determined by several investigators 
giving, presumably, the average range found in samples fairly 
true to name. The variation in the melting points of different 
samples of the same fat is consistent with the view that the melting 
points differ with the part of the body in which the fat is found and 
also with the animal from which it is taken. 


Comparison of digestibility and melting point. 


Coefficient of di i- ; F 
We pility. igesti Melting point. 
Fat studied. : 
Withallow- Authors’ | Compiled 
Deter- ance for F 
: -, |determina-| average 
mined. | metabolic tions ala acal 
products. : vee 
Per cent. Per cent. | Degrees C. | Degrees C. 
ISU Pi aS ac OS GAS cease GEO eee ee eae 94 97 32.0 28-36 
ILGIG sco oocoos ode eau OSS ere En ae ae ee tee eee ean 94 97 30.0 30-44 
BCCI TNR Sac op eNO ao SOUS G OE Ete Ce cere eae eee es ae 89 93 45.0 42-50 
RVINEGCOM ab erenee eee cca cine rset tibiae ia orgs z 80 88 50.0 47-49 


! Allen’s Commercial Organic Analysis. Philadelphia: Blakiston’s Son & Co., 1910, 4. ed., vol. 2, p. 72. 


It seems fair to conclude that of those tested the fats of low melting 
points are capable of more complete assimilation than those which 
have a high melting point. 

1 Connecticut Storrs Sta. Rpt. 1899, p. 104. 


2U.S. Dept. Agr., Expt. Sta. Bul. 136 (1903), p. 113. 
§ Allen’s Commercial Organic Analysis. Philadelphia: Blakiston’s Son & Co., 1910, 4. ed., vol. 2, p. 72, 
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Many more culinary and table fats are being studied and it is 
expected that it will be possible to judge whether this phenomenon 
is merely applicable to the instances cited or whether in general the 
coefficient of digestibility decreases as the melting point increases. 

In the beef-fat experiments, in which approximately 140 grams of 
fat were consumed per day, the subjects reported a tendency toward 
a laxative condition, which was not noted when the amount of 
fat consumed was decreased. As no such condition resulted from 
eating the other fats, it would seem from the information at hand 
that the limit of tolerance for these may have been higher than for 
beef fat. Information in this regard is of considerable interest espe- 
cially when it is desirable to make use of a diet contaiming an 
excessive amount of fat. 


AEA 
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